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Summary
Background: We report a rare case of acute pulmonary embolism (PE) induced by urinary
retention and bladder distention with benign prostatic hyperplasia (BPH).
Case report: A 76-year-old male with BPH presented to the hospital with anuria of 24 h dura-
tion and abdominal distention. Physical examination revealed tenderness and distention of the
lower abdomen and a swollen right leg. Echocardiography after urethral catheterization showed
a large free-ﬂoating thrombus traversing back and forth through the tricuspid oriﬁce. Computed
tomographic angiography demonstrated ﬁlling defects at the level of the right inter lobar pul-
monary artery and the segmental branches of both pulmonary arteries, indicating acute PE. The
patient was treated with heparin and warfarin for three weeks to ensure the resolution of the
pulmonary embolus. After the resolution of all symptoms, the patient was discharged without
further complication.
∗ Corresponding author. Tel.: +1 973 972 8925; fax: +1 973 972 7489.
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Conclusion: This case suggested that a distended bladder is a potential risk factor for the
development of deep vein thrombosis and PE.
ardiology. Published by Elsevier Ltd. All rights reserved.
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through urinary retention and bladder distention. A review
reported that 9 of 15 urinary distention cases, which led to
DVT, had prostatic enlargement [8,9]. Meinardi et al. pre-© 2011 Japanese College of C
ntroduction
ulmonary embolism (PE) is a blockage of one or more
rteries in lungs by air, fat, tumor tissue, or thrombus.
pproximately 90% of PE arises from deep vein thrombosis
DVT) [1]. DVT risk factors include surgery, hospitaliza-
ion, immobilization, smoking, obesity, age, medication,
hrombophilia, or pregnancy [2]. Although bladder disten-
ion could also cause obstruction of veins in the pelvis, and
hus subsequent DVT [3—5], it is rare for bladder distention
o induce PE. In this regard, it remains unknown whether
enign prostatic hyperplasia (BPH), which can also induce
ladder distention [6], can lead to PE. Here, we report a PE
ase with a history of BPH accompanied by severe urinary
etention and bladder distention.
ase report
76-year-old man was brought to our hospital with lower
bdominal distention. He had noticed the symptoms 4 days
rior to the visit. His past medical history was signiﬁcant
or chronic atrial ﬁbrillation without chronic anticoagulation
herapy. He had no prior history of heart failure or throm-
osis. He never smoked and his family history was negative
or clotting disorder or thrombosis.
On admission, his body mass index was 24 kg/m2.
ital signs included a mildly elevated blood pressure
t 134/79mmHg, with irregular pulses at a rate of
0 beats/min, and peripheral oxygen saturation of 98% on
oom air. His body temperature at the time of presen-
ation was 37 ◦C. Physical examination was unremarkable
xcept for a tender and rigid abdomen without guarding
r rebound as well as a swollen right lower leg. Laboratory
ests were consistent with dehydration, renal dysfunction,
nd inﬂammation as follows. Signiﬁcant ﬁndings included a
hite blood cell count of 16,300 cells/l. C-reactive protein
as 9.50mg/dl. Blood urea nitrogen was 88mg/dl and serum
reatinine was 2.34mg/dl. Qualitative analysis of urine
howed the presence of white blood cells. Prothrombin and
artial thromboplastin times were normal, but D-dimer was
ncreased (86g/ml: normal range < 1g/ml). The levels of
lasma protein C and protein S were within normal limits,
nd anti-cardiolipin antibody was negative. The serum level
f prostatic speciﬁc antigen was increased (14.1g/ml: nor-
al range < 4g/ml). Chest X-ray showed no abnormality.
lectrocardiogram was consistent with atrial ﬁbrillation,
nd unchanged from prior recording taken a month earlier.
chocardiography was signiﬁcant for mild concentric left
entricular hypertrophy with normal left ventricular func-
ion, and no thrombosis in his heart and no signs of right
entricular pressure overload were found. Abdominal ultra-
ound examination revealed an extended urinary bladder.
ltrasound examination for vein of lower extremity showed
thrombus in the right femoral vein and no thrombus in
he left. Taken together, urinary distention secondary to
v
S
m
sPH, obstruction of pelvic vein within the pelvis by the
istended urinary bladder, urinary tract infection, acute
ost-renal failure, and right DVT were suspected. Urinary
atheterization was then performed to relieve the urinary
bstruction.
However, when echocardiography was repeated 1 h after
he urinary catheterization, we found a large ﬂoating throm-
us within the right atrium, with frequent back and forth
ovement through the tricuspid oriﬁce, which was not
bserved previously (Fig. 1A and B). Mild pressure over-
oad of the right ventricle was also observed at this time.
he patient was immediately brought to our intensive care
nit. Follow-up echocardiography, however, showed that the
bserved thrombus in the right atrium had disappeared.
mergent computed tomographic (CT) angiography revealed
lots at the level of right distal pulmonary artery, and the
egmental branches of both pulmonary arteries (Fig. 2A—C).
elvis CT showed that there was BPH. Chest and abdom-
nal CT showed that there were no thrombi in either of
he femoral veins or the inferior vena cava. Screening for
alignancy with CT was negative.
Pulmonary perfusion scintigraphy showed diffuse ﬁlling
efects in both lungs, which were consistent with ﬁndings
f CT angiography (Fig. 3A and B). Lower extremity perfusion
cintigraphy showed a delay of disappearance of 99mTc-MAA
n his right leg compared to the left leg (Fig. 3C and D).
ccordingly, we diagnosed that the patient had developed
E.
Treatment for PE with continuous intravenous infusion of
eparin (14,000 units/day) and oral warfarin (3mg/day) was
tarted. We did not perform intravenous infusion of uroki-
ase or tissue plasminogen activator because the patient
howed no sign of hemodynamic instability or severe right
entricular pressure overload. On day 5 during the hospital-
zation, heparin was discontinued because the prothrombin
ime/international normalized ratio had reached 2.0. On
ay 14, CT showed reduced size of the thrombus (20% of
he initial size). Regarding BPH, both suppressive therapy
or BPH and intermittent self-catheterization were initi-
ted. On day 19, the patient became symptom free and was
ischarged.
iscussion
here are few reports of urinary distention-induced DVT
3—5,7], although urinary retention itself can lead to
ncreased venous pressure in the pelvis [7]. Accordingly, it is
ot well accepted that BPH can serve as a risk factor for PEiously reported a case of BPH-induced DVT with protein
deﬁciency [5]. These authors concluded that BPH alone
ay be insufﬁcient to induce PH unless other risk factors,
uch as thrombophilic defects, are accompanied. However,
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Figure 1 Echocardiogram of axis view (A) and four chamber view (B). A giant ﬂoating thrombus (3 cm× 3 cm, white arrows) in
thro
m
bthe right atrium and ventricle frequently moved back and forth
as shown in the current and another case [10], BPH alone
can induce DVT without any other risk factors. It is thus
tentative to speculate that BPH should be recognized as a
potential risk factor for DVT via urinary bladder distention.
In this case, it should be noted that hypercoagulability, due
to increased inﬂammation along with urinary tract infection,
d
1
r
t
Figure 2 Chest computed tomography (CT) shows clots and disturbe
branch (A—C). Clots are shown by arrowheads. Pelvic CT shows enlaugh the tricuspid oriﬁce. RV, right ventricle.
ight contribute to thrombus formation. More interestingly,
ilateral lower extremity swelling is usual with such blad-
er distention; a previous review summarized that 14 of
5 patients had bilateral swelling [8] and that the occur-
ence of PE following DVT was uncertain. This is in contrast
o the current case, which showed unilateral leg swelling
d blood ﬂow in right distal pulmonary artery and left segmental
rged prostate (D, arrow).
e42 M. Umemura et al.
Figure 3 Pulmonary perfusion scintigraphy showed ﬁlling defects in both lung [A (anterior view) and B (posterior view)]. Perfusion
scintigraphy of lower extremities showed a delay of disappearance of 99mTc-MAA in his right leg compared to his left leg [C (early
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Rhase) and D (delay phase)].
ollowed by PE. When unilateral leg swelling is observed
ith urinary distention, DVT and potentially PE might be
onsidered as well. Before urinary catheterization was
erformed, formation of thrombus due to distended blad-
er was not listed as a differential diagnosis because it is
linically rare. Placing temporary inferior vena cava might
e effective for inhibition of PE, thus should be consid-
red in the case of leg swelling concurrent with distended
ladder.
Prognosis of PE is typically poor. The conventional treat-
ents for PE include urokinase, heparin, tissue plasminogen
ctivator, and warfarin [2]. We used warfarin in this case
ut not urokinase or tissue plasminogen activator because
emodynamic instability or severe right ventricular pressure
verload were not found. Consequently, the patient was dis-
harged without further complications. Factors that brought
his fortunate outcome may include the PE onset within the
ospital and thus the rapid initiation of heparin and warfarin
herapy.onclusion
PH could potentially cause DVT and thus PE via bladder
istention.ppendix A. Supplementary data
upplementary data associated with this arti-
le can be found, in the online version, at
oi:10.1016/j.jccase.2011.10.004.
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